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INORGANIC ANALYSIS. 

Titration of Copper Salts with Titanous Chloride. L. Moser. (Chew. 
Zeit., 1912, 36, 1126-1127.)-1n the titration of copper salts by means of titanous 
chloride (see Rhead, J. Chenz. Xoc., 1906, 89, 1491) the use of thiocyanate and of a 
ferrous salt as indicator may be dispensed with. The reaction only proceeds quanti- 
tatively in strongly acid solutions, and hydrochloric acid is preferred because cupric 
solutions containing much hydrochloric acid possess a high colour, and the disappear- 
ance of this colour marks the end-point of the titration. For the same reason the 
author makes use of less dilute eolutions than Rhead, a i> solution of titanous 
chloride being employed, and the copper solution concentrated to approximately 

strength and mixed with its own bulk of recently boiled hydrochloric acid (1 : 1) 
before the titration, which must be conducted in a vessel through which 8 current of 
carbon dioxide passes. The method is accurate to within 0.05 C.C. of the standard 
titanous chloride. G. C. J. 
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Detection and Estimation of Minute Quantities of Fluorine in Waters, 
Minerals, and Living Tissues. A. Gautier and P. Clausmann. (Bull. SOC. 
Chim., 1912, 11, 872-884.)-The fluorine is first concentrated by rendering the water 
slightly alkaline, adding about 0.4 grm. of sodium sulphate together with a slight 
excess of barium chloride, and evaporating the whole to dryness. The residue is 
treated with a quantity of water sufficient to dissolve the soluble salts, an equal 
volume of 96 per cent. alcohol is added, the precipitate is separated by centrifugal 
action, and washed with alcohol until free from chlorides. I n  the case of minerals, 
those which are entirely attacked by sulphuric acid may be tested directly, whilst 
others are fused with sodium carbonate, dissolved in water, the silica is separated 
by means of ammonium carbonate, and the solution concentrated. Organic tissues 
are ignited in the presence of lime, the rzsidue is dissolved in dilute hydrochloric acid, 
and the solution treated as in the case of water. When a mineral water containing 
much sulphate is under examination, magnesium chloride, ammonium phosphate, 
and ammonia may be added, and the precipitate produced employed for the test. 

The barium, or other precipitate, obtained as described above, is now heated 
with concentrated sulphuric acid in a specially constructed gold crucible in such a 
way that the evolved gases are absorbed by moistened potassium hydroxide contained 
in a device which covers the crucible. A t  the end of two hours the potassium 
hydroxide is dissolved in water, the solution is brought just to boiling, nearly 
neutralised with hydrochloric acid, and ammonium chloride solution is added until 
the mixture, while still hot, is neutral to phenolphthalein. About 4 grms. of 
ammonium carbonate are then added, the solution is evaporated to dryness, the 
residue is dissolved in water, filtered, sodium sulphate is added to the filtrate, which 
is now heated to boiling, and precipitated with a slight excess of barium nitrate. 
The mixture is again evaporated to dryness, water is added, together with an equal 
volume of alcohol, the precipitate is separated by centrifugal action, washed with 
65 per cent. alcohol until the last traces of nitrate and chloride are removed, then 
dried and weighed. A portion of this precipitate may be tested for the presence of 
fluorine by heating it with sulphuric acid and noting whether the vapours will etch 
glass. A lead crucible is used in this test, a varnished glass-cover having a small 
unvarnished portion being employed to cover the crucible. The quantity of fluorine 
present is estimated in the remaining part of the weighed precipitate by heating the 
latter with sulphuric acid in a platinum crucible, and absorbing the vapours by 
powdered lead-glass moistened with water. The lead-glass is then dried, and 
washed with boiling 85 per cent. alcohol; the lead fluoride is dissolved by washing 
the lead-glass with a saturated potassium chlorate solution diluted with four times 
its volume of water, and, after the addition of a small quantity of gelatin solution, 
$he lead is estimated colorimetrically as sulphide, its quantity being a measure of the 
amount of fluorine present. I t  is stated that the method will estimate accurately 
as little as 0.1 mgrm. of fluorine in 1 litre of water, or 100 grms. of vegetable or 
animal tissue, whilst the qualitative test, described will detect as little as 0.001 mgrm. 
of fluorine. w. P. s. 

Sampling Gold Bullion. F. P. Dewey. (Eighth Inter. Cong. App. Chem., 
1912, Vol. I, 155-181.)--In many cases a chip or drill sample may be satisfactory, in 
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others, drillings will give a more representative sample than chips. But with bullion 
concerning which nothing is known the sample must be remelted, properly mixed, 
and dipped. I n  many cases, particularly of cyanide bullion, the composition of the 
metal interferes with the actual assaying, and the bullion must be refined before the 
gold can be determined accurately. The paper includes the results of hundreds of 
assays which support the above conclusions. The degree of divergence between 
duplicates, when remelting is dispensed with, may be as much as 1 per cent. 

G. C .  J. 

Estimation of Hydrogen and Methane in Gas Mixtures. W. Hempel. 
(Zeztsch. angew. Chem., 1912, 25, 18&1-1845.)-The temperature obtainable by means 
oE an ordinary Bnnsen burner is insufficient to ensure complete combustion oE methane 
in a Drehschmidt platinum capillary. The use of a small blowpipe flame is essential. 
The Drehschmidt platinum capillary may be replaced by a capillary of transparent 
quartz, into which is pushed a short length of platinum wire oE such diameter that  
the wire almost fills the tube. Such a capillary has the advantage that there is no 
risk of propagation of flame from the heated portion of the capillary to an explosive 
mixture contained in the gas burette to which it is connected. 

When using the Winkler-Dennis combustion pipette there is often difficulty in 
burning the last of the methane, so that the operation extends over a considerable 
period, during which such an amount of mercury may be oxidised as to give rise to 
serious error. This source of error may be avoided by enclosing the electrically 
heated spiral in a quartz glass tube, which becomes the outer limb of the capillary 
U-tube of a simple mercury pipette. The gas is passed slowly to and fro between 
the burette and pipette over the heated spiral. The quartz tube is connected at  
either end by short pieces of rubber tubing to the tubes of soft glass, through which 
pass the stout platinum wires conveying the current to the spiral. A detailed 
drawing of a convenient arrangement accompanies the paper. 

Fractional combustion of hydrogen by means of palladium asbestos is successful 
only if the passage of gas through the capillary be slow and the temperature of 
400" C. not exceeded. A convenient way of controlling the temperature is to let the 
capillary containing the palladium asbestos lie horizontally in a groove cut in a 
massive block of brass, which is heated by a flame. Close to the groove in the block 
is bored a vertical hole which accommodates a thermometer or a tube of mercury, 
the boiling of which shows that a suitable temperature has been reached. The 
author uses a capillary of 1 to 18 mm. diameter, filled for 10 mm. of its length 
with palladium asbestos, and it is found that the speed of the gas through such a 
capillary should not much exceed 10 C.C. per minute. 

The use of a palladium sol, together with a soluble picrate as an absorbent for 
hydrogen, as suggested by Paal and Hartmann (ANALYST, 1910, 35,139), gives ex- 
cellent results, but, as originally described, the method is rendered tedious by the 
persistent frothing of the liquid. Moreover, the absorptive capacity of the reagent 
falls off somewhat rapidly on storage, even in the dark. The froth is instantly 
destroyed by the introduction of 5 drops of alcohol through the capillary, but alcohol 
makes the reagent useless for further determinations. As the reagent is unaffected 
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by mercury, the most convenient procedure is to use but a small quantity of i t  
confined over mercury. The author treats 0.3 grm. or less of Kalle’s colloidal pal- 
Iadium with 5 C.C. of water, and after twenty-four hours the palladium sol is mixed 
with 10 C.C. of a saturated solution of sodium picrate and charged into a mercury 
pipette. The quantity named has an absorptive capacity of about 455 C.C. of hydrogen, 
and can be depended on to absorb a quarter of that amount quantitatively and quickly 
from a gas mixture. Alcohol is used to destroy foam, and the contents of the pipette 
are then transferred to the palladium residue bottle, and the pipette is recharged 
after being washed free from traces of alcohol. G. C. J. 

Methods for the Estimation of Iodides. W. Sehirmer. ( A ~ c h .  Pharnz., 1912, 
250, 44$-451.)-The ferric chloride, nitrite, and iodate methods for the estimation of 
iodides were found to yield the most trustworthy results under the following 
conditions : 

Ferric Chloride Method-About 0.4 grm. of the iodide is dissolved in not more 
than 20 C.C. of water, and the mixture is treated with 5 grms. of ferric chloride 
solution ; after the lapse of one hour the mixture is diluted with 120 C.C. of water, 
10 C.C. of phosphoric acid (25 per cent.) are-added, the liberated iodine is dissolved by 
the addition of 0.5 grm. of potassium iodide, and titrated with thiosulphate solution. 
One C.C. of Tc thiosulphate corresponds with 0.0166 grm. of potassium iodide. 

Nitrite Method-In a stoppered flask 0.5 grm. of the iodide is treated with 
50 C.C. of water, 10 C.C. of dilute sulphuric acid, and 10 C.C. of a 1 per cent. sodium 
nitrite solution. At  the end of two minutes, 1 grm. of urea is added, the contents of the 
flask are shaken for five minutes, and, after the separated iodine has been dissolved 
by the addition of 0.5 grm. of potassium iodide, the solution is titrated with thio- 
sulphate solution. 

Iodate Method.-Twenty C.C. of a 1 per cent. potassium iodate solution, 5 C.C. of 
dilute sulphuric acid, and 50 C.C. of water are placed in a stoppered flask, and 
0-4 grm. of the iodide, dissolved in 10 C.C. of water, are introduced. After the lapse of 
about two minutes 5 grms. of borax are added, and at  the end of a further five 
minutes the liberated iodine is dissolved by the addition of about 1 grm. of potassium 
iodide, and titrated with thiosulphate solution. w. P. s. 

Applications of the Method of Precipitating Metals as Iodides, etc., 
from Sulphuric Aeid Solution. G. Bressanin. (Gaxz. Chim. Ital., 1912, 42, 

Estimation of Tin.-Solutions of tin in sulphuric acid (sp. gr. 1.52) yield a, 
precipitate on treatment with potassium iodide in a n  analogous manner to arsenic 
and antimony (ANALYST, 1912, 206). The reaction, which is given by both stannous 
and stannic salts, is much more sensitive than the reaction of stannous salts with 
mercuric chloride. The tin precipitate is bright yellow, and resembles arsenic iodide, 
but is readily soluble in hydrochloric acid, whereas arsenic iodide is practically 
insoluble. It differs from antimony iodide in colour, and in being more soluble in 
hydrochloric acid. In  order to obtain quantitative results it is necessary that the 
tin should be in the higher form of oxidation, since, unlike arsenic and antimony, 

97-101.)- 
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which are precipitated as iodides, stannic compounds are precipitated as stannic 
iodate, whilst stannous precipitates are unstable and undergo continuous oxidation. 
With this precaution of preliminary oxidation of the tin, arsenic and antimony may 
be estimated in the presence of that metal. The stannic precipitate, when dissolved 
in dilute tartaric acid solution, gives a solution which, when neutralised with sodium 
bicarbonates, does not absorb iodine. 

Estimation of Arsenic in Commercial Copper.-The proportion of arsenic in 
commercial copper is so small that a large amount of the copper is required for the 
estimation ; and since the copper salts on treatment with potassium iodide liberate 
an  atom of iodine for each atom of copper, the total quantity of iodine thus set free 
is so great that it cannot be eliminated by a, single washing with a, solution of 
potassium iodide in sulphuric acid. The process must therefore be modified as 
follows : The finely divided copper (0-5 grm.) is dissolved in 5 C.C. of aqua regia, the 
solution evaporated to dryness, and the residue, after removal of all nitric acid, 
dissolved in about 250 C.C. of hot sulphuric acid (sp. gr. 1.52). On cooling the 
solution, and adding 25 C.C. of a 30 per cent. solution of potassium iodide, the copper 
and arsenic are precipitated together as iodides. The precipitate is allowed to stand 
for about twenty minutes, after which it is collected on an asbestos filter, and washed 
with the aid of a filter pump with 30 to 40 C.C. of sulphuric acid containing 
5 per cent. of 30 per cent. potassium iodide solution, and the arsenic iodide dissolved 
off the filter by means of a dilute solution of sulphurous acid, whichalso reduces the 
remaining iodine. If the filter bed is sufficiently close none of the copper iodide will 
pass into the filtrate, which should remain perfectly limpid. The filtrate and 
washings are treated with sufficient iodine solution to give a, distinct blue coloration 
with starch paste, then rendered alkaline with sodium bicarbonate, and the titration 
completed with iodine solution. The arsenic is calculated from the amount of iodine 
used in this second period of the titration. C. A. M. 

Colorimetric Determination of Iron in Lead and its Oxides. J. A. 
Schaeffer. (J. Ind. and Eng. Chem., 1912, 4, 659-660.)-The method is substantially 
that of Thomson (J .  Chem. Soc., 1885, 47, 493), with the difference that greater care 
is taken to secure similarity in the solution8 to be compared. In  the analysis of 
litharge or metallic lead, I grm. of the sample is covered with 15 C.C. of water, and 
enough nitric acid is added to convert all the lead to nitrate. The solution is diluted 
if basic nitrate separates, is boiled for several minutes to peroxidise iron, and is then 
neutralised with ammonia, and again rendered faintly acid by addition of a measured 
amount of dilute nitric acid. It is then transferred to a 100 C.C. Nessler glass, 
15 C.C. of thiocyanate (5  per cent.) is added, and the mixture diluted to the mark, and 
its colour matched by adding a standard solution of ferric ammonium sulphate from 
a burette to a cylinder containing 15 C.C. of thiocyanate and as much nitric acid as 
was added to the test solution after neutralisation. 

In the analysis of red lead, the initial treatment is the same, but when the 
solvent action of the nitric acid slackens, 10 C.C. of hydrogen peroxide (2 : 7) is 
added, and the solution boiled for one minute. The solution is neutralised, acidified 
again by addition of a measured quantity of dilute nitric acid, and cleared, if 
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necessary, by addition of a few drops of hydrogen peroxide solution. To the corn- 
parison cylinder 10 C.C. of hydrogen peroxide solution (2 : 7) as well as a measured 
quantity of nitric acid and thiocyanate are added. Quantities of iron up to 0.03 per 
cent. can be estimated with an error not exceeding 0.001 per cent., and the small per- 
centage of copper present in lead and its oxides, such as are used in the manufacture 
of accumulators and high-grade lead-glass, does not interfere. G. C. J. 

Determination of Carbon in Steel by Direct Combustion in the 
Newest Form of Shimer Crucible, with the Aid of a Perforated Clay 
Dise. F. 0. Kichline. (J. Ind. and Eng. Chem., 1912, 4, 683-684.)- Descrip- 
tion of improvements in the platinum crucible with water-cooled brass stopper 
previously described by P. W. 
Shimer, and of modifications in 
the manner of using it for 
carbon determinations. The cru- 
cible is now made of slightly 
larger diameter, so as  to accom- 
modate a No. 00 Berlin crucible 

(-J bw$.-.;%!...;,&A 
0 CROSS 6ECTION 

70P BOTTOM 

CLAY DISC. instead of a No. 000. This 
allows the use of 2.72'7 grms. 
of drilliogs (1 mgrm. CO, then =0.01 per cent. C.), instead of only half this charge. 
The drillings are placed on a bed of sand, of which enough is taken to half fill the 
crucible, and are now covered by a perforated disc, like that shown in the illustra- 
tion, instead of with asbestos as formerly. Allowing for these modifications, the 
improved apparatus is used in  the manner already described. The discs are best 
made of China clay, which is mixed with water to the proper consistency, moulded 
into shape, carefully dried, fired and annealed, With a little practice they can be 
constructed i n  any ordinary laboratory, and with care in use will last for 100 deter- 
minations like the porcelaiu liners. Compared with asbestos they save time and 
are cleaner in working. G. C. J. 

Technical Analysis of Spelter, E. J. Ericson. (Eighth Inter. Cong. App. 
Chem., 1912, Vol. I, 183-186.)-The spelter (20 grms.) is covered with 100 C.C. water 
and 50 C.C. dilute (1 : 3) sulphuric acid, and allowed to stand overnight. The lead, 
cadmium, and undissolved zinc are then filtered off, washed with hot water, returned to 
the beaker, and dissolved in 10 C.C. of nitric acid. The solution is boiled until brown 
fumes cease to be evolved, and is then diluted and filtered from any trace of tin or 
antimony oxide. If these are absent, as is usually the case, the solution is diluted to 
a t  least 100 c.c., and 30 C.C. of ammonia and 5 to 10 grms. ammonium persulphate 
are added, and the solution boiled for five minutes. After ten minutes, the lead 
peroxide is filtered off on a double filter (11 cm.) and washed four times with hot 
10 per cent. ammonia and five times with hot water. The precipitate is washed back 
into the beaker and treated with a, measured volume of hydrogen peroxide solution of 
known strength until dissolved. After addition of 15 C.C. of dilute nitric acid 
(sp. gr. 1.2) and 75 to 100 C.C. water, the excess of hydrogen peroxide is determined 
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by titration with permanganate. If 1 C.C. of the perinanganate corresponds to 1 mgrm. 
of iron, i t  should theoretically correspond to 1.85 mgrm. of lead; but experience shows 
that the factor 1-92 should be employed. Using this factor, i;he results check well 
with results obtained by the gravimetric chromate method, and the method is 
recommended for spelter containing 1 per cent. or less lead. 

The ammoniacal filtrate from the lead peroxide is boiled until nearly neutral 
and a white precipitate appears. About 40 C.C. of dilute (1 : 3) sulphuric acid is then 
added, and boiling continued for ten minutes. After diluting to 200 c.c., the solution 
is saturated with hydrogen sulphide, with occasional additions of water. The pre- 
cipitate is collected on a double filter, washed a, few times, and then redissolved on 
the filter with the least possible quantity of hot dilute hydrochloric acid. Any copper 
which may be present remains on the filter as sulphide, and may be ignited and 
weighed as oxide. The solution of cadmium (and zincj chloride is nearly neutralised 
with ammonia, and about 8 grms. of trichloracetic acid (cf. Fox, J.  Clzem. Soc., 1907, 
91, 964) dissolved in water is added-or more, if more is necessary-to dissolve the 
cadmium sulphide which separates on neutralisation. The solution is diluted to 
200 c.c., and the cadmium reprecipitated by hydrogen sulphide. The cadmium 
sulphide is filtered off, and finally converted into sulphate or phosphate. 

G. C. J. 

Determination of Manganese by the Bismuthate Method. W. Blum. 
(Biyhth Inter. Cony. App. Chem., 1912, Vol. I, 61-85.)-As the result of exhaustive 
research in the U.S. Bureau of Standards, the conclusion is reached that the 
bismuthate method is more accurate than any other, even for the analysis of Bigh- 
grade manganese ores. I t  is shown that the manganese value of permaoganate 
solution is identical, whether calculated from a sodium oxalate titration by means of 
the theoretical factor 0.1640, or determined by means of pure anhydrous manganese 
sulphate. Statements to the contrary (e .g . ,  that of Brinton, ANALYST, 1911, 36, 305; 
see also Hillebrand and Blum, ibid., 1911, 36, 430) are probably due to the difficulty 
of depriving manganese sulphate of traces of free sulphuric acid without at  the same 
time decomposing some of the manganese sulphate. I t  is shown that prolonged 
heating to at  least 440" C. is necessary to eliminate free sulphuric acid, whilst at  
temperatures above 525" C. there is risk of decomposition. The sodiiim oxalate 
method of standardisation is therefore recommended. 2% permanganate, which 
should be used in the analysis of high grade manganese ores, is standardised by 
dissolving as much sodium oxalate as will require nearly 50 C.C. in 250 C.C. of water 
containing 5 C.C. of sulphuric acid, warming to 80" to 90" C., and titrating slowly, 
The final temperature should not be below 60" C. gG permanganate, such as is used 
for determining manganese in steel, is standardised in a similar manner, but a 
sharper end-point is obtained by restricting the initial volume to about 75 C.C. 

Analyses are conducted as follows : To the cold manganese solution containing 
20 to 40 per cent. of nitric acid (free from nitrous acid) in a bulk of 50 to 150 c.c., 
a slight excess of bismuthate (0.5 to 1 grm.) is added, and the mixture agitated for 
half a minute. The sides of the flask are washed down with 50 C.C. of 3 per cent. 
nitric acid, and the solution is filtered at  once through asbestos, previously coated 
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with bismuthate. About 100 C.C. of 3 per cent. nitric acid is used to wash the flask 
and filter. A measured amount of standard ferrous sulphate solution is added, and 
the excess titrated with permanganate. For quantities of manganese up to 0-05 grm. 
the method is accurate to 1 in 500. The experience of the Bureau shows that no 
other known method, gravimetric or volumetric, gives results for which a higher 
degree of accuracy can be claimed. With quantities of manganese as large as 
0.1 grm., the method as described gives rise to errors of several units per cent. 

I t  is shown that permanganate solutions preserve their strength when exposed 
to diffused light, if protectedifrom reducing substances, and that i !  solutions of 
ferrous sulphate are as stable as those of ferrous ammonium sulphate, the rate of 
oxidation under average conditions being about 1 per cent. in five days (see also 
Baskerville and Stevenson, ANALYST, 1911, 36, 467). G. C. J. 

Rational Analysis of Nitrate of Soda. W. S. Allen. (Ezghih Inter. Colzg. 
App. Chem., 1912, Vol. I, 19-31.) - A protest is raised against tbe custom of 
estimating the content of sodium nitrate in commercial nitrate of soda by subtracting 
from 100 per cent. the sum of the water, insoluble matter, and chloride and sulphate 
expressed as sodium chloride and sulphate. The method invariably overestimates the 
sodium nitrate, the average error being about 1 per cent.; but it may reach 3 per 
cent. Not only do all samples contain soluble salts of calcium, magnesium, iron, and 
aluminium in small amount, but sodium perchlorate is occasionally present up to 
nearly 1 per cent., and the percentage of potassiuni nitrate may exceed 8 per cent. 
Though commercial nitrate of potash is more valuable than the sodium salt, its 
presence in admixture with the latter is a disadvantage to the nitric acid maker, as 
its nitrogen content is lower than that of nitrate of soda. It is held that the basis 
of sales should be the nitrate content as determined by a direct method. A modifi- 
cation of the Devarda method (Zeitsch. anal. Chem., 1894, 33, 113) is described, and 
the opinion expressed that i t  will be found simpler than the use of the nitrometer by 
those who are not thoroughly familiar with the use of that instrument. The new 
method consists in reducing the nitrate to ammonia in alkaline solution by ineans of 
Devarda metal, and driving the ammonia over into a measured volume of standard 
acid by means of a current of air, which bubbles through tho reduced solution con- 
tained in a flask which is heated in a water-bath. Between the flask and the 
receiver is a spray-tap, consisting of four 1-inch bulbs blown on a tube about 
8 inches long. The bulbs are filled with glass-wool, and drain back towards the 
reduction-flask. To prevent undue condensation in this spray-trap, and to hasten the 
distillation of the ammonia, the bulbed tube is surrounded with a lead jacket through 
which steam is passed. The air which is drawn through the apparatus is previously 
freed from carbon dioxide, and methyl red is preferred as indicator. G. C. J. 

Effeet of Ignition on the Solubility of Soil Phosphates. C. B. Lipman. 
(J.  Id. and Eng. Chem., 1912, 4, 663 664.)-Fraps (ANALYST, 1911, 36, 371) showed 
that the ignition of phosphate minerals such as wavellite, dufrenite, etc., for ten 
minutes a t  a low red heat increaaed about ten times the solubility of the phosphoric 
acid in them in nitric acid, and rendered i t  almost entirely soluble in 12 per cent. 
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hydrochloric acid. The author has frequently noticed the reverse effect when soils 
were ignited, and below are recorded the figures obtainable when the phosphoric 
acid is estimated in soils of varying composition before and after ignition : 

Percentages of P,O,. . 
1. 2 .  3. 4. 6 .  

Ignited ... 0.410 0.150 0.090 0.167 0.151 
N-ot ignited ... 0.460 0.250 0.130 0.191 0.190 

Theoretical considerations are discussed as to the possible causes of the loss 
noticed and the reason for the reverse effect mentioned above. H. F. E. H. 

Action of Dimethyl-Glyoxime on Platinum Salts. M. Wunder and V. 
Thuringer. (Ann. Chinz. anal., 1912, 17, 328-329.)-Platinum salts form an 
insoluble compmnd with dimethyl-glyoxime, but with much more difficulty and at  
a higher temperature than the corresponding palladium compound (ANALYST, 1912, 
379). The platinum precipitate is brown, blue, or greenish-blue while moist, but 
assumes a bronze colour when dry. I n  experiments to render the reaction 
quantitative the precipitate, obtained in the same manner as with palladium (Zoc. cit.), 
was digested for several hours on the water-bath, then separated, dried. and ignited. 
From 0.0292 grm. of platinum there was obtained 0.0222 grm. Better results 
(e.g., 0.266 grm.) were obtained by the use of an alcoholic solution of dimethyl- 
glyoxime, while by adding sodium citrate to augment the reducing action the figures 
were still better (e.g., 0.0250 grni. from 0.0262 grm.). For each part of platinum 
one and a half parts of the reagent were used. The presence of ammonium chloride 
am~lerated the formation of the precipitate, but did not lead to better results than 
those quoted. C. A. M. 

Rare Earth Reactions in Non-Aqueous Solvents. 0. L. Barnebey. (J. Amer. 
Chem. Soc., 1912, 34, 1174-1189.)-A study of the reactions of the common acids and 
bases with the yttrium group-neodymium, lanthanum, and cerium-using acetone as 
solvent. The reactions are of the same general order as those in aqueous solution, 
but the solubilities vary more widely. I n  some cases compounds which are readily 
soluble in water have been found to be nearly insoluble in acetone, so that the use of 
acetone as solvent, in combination with reagents used for the separation of the earths 
by fractional precipitation, promises to make such separations sharper and less tedious. 
The basic nitrate scheme of fractionation, using acetone as solvent, is very effective as 
a means of separating ceria from the other earths, but none of the other separations 
described are separations in the sense in which the term is usually understood by 
analysts. A separation of the yttrium group, using tartaric acid as precipitant, 
has been found very effective for fractional purposes. The serial order established is 
ytterbium (lutetium and neoytterbium), holmium, erbium, dysprosium, yttrium. 
Other separations described depend on the use of alkaloids as fractional precipitants 
in acetone solution. G. C. J. 

Exact Determination of Sulphur in Pyrites. W. S. Allen and H. B. 
Bishop. (Eighth Inter. Cong. App. Chenz., 1912, Vol. I, 33-51.)-The method depends 
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on oxidation and solution by means of a solution of bromine in carbon tetrachloride 
followed by nitric acid, reduction of ferric iron by means of aluminium powder, and 
precipitation in cold dilute solution by slow addition of barium chloride solution. 
Large quantities are taken for analysis, so that the barium sulphate to be weighed 
approximates 5 grms. Under the 
prescribed conditions, the barium sulphate always contains barium chloride, but the 
amount of this is very nearly constant (0.0137 to 0-0150 grm.), and the results show 
that the error due to this cause is almost exactly compensated by the solubility of 
the barium sulphate. 

The sample is not ground more finely than 80 mesh (C'. Allen and Johnston, 
ANALYST, 1910, 35, 332), and 1.3736 grms. is weighed out into a 300 C.C. beaker and 
covered with 10 C.C. of a mixture of 2 volumes bromine and 3 volumes carbon tetra- 
chloride. Bromine alone is too violent, and its aqueous solution too weak. The mixture 
is shaken from time to time, and after fifteen minutes 15 C.C. of nitric acid is added, 
and the mixture left for a further fifteen minutes at room temperature, with occasional 
shaking. The beaker is then placed on an asbestos board on the steam-bath until 
all action has ceased and most of the bromine has volatilised. The clock glass 
covering the beaker is next raised somewhat by means of glass riders, and the 
contents of the beaker are evaporated to dryness by immersing it in the steam-bath 
up to its rim. Hydrochloric acid (10 c.c.) is added, and the solution again evaporated 
to dryness, and the residue dried for several hours at 100" C. to render silica 
insoluble. The residue is moistened with 4 C.C. of hydrochloric acid, and after 
five minutes 100 C.C. of hot water is added, and the mixture boiled for five minutes. It, 
is allowed to cool for about five minutes, and then 0.2 to 0-3 grm. of aluminium 
powder is added, and the contents of the beaker agitated until the colour of ferric 
iron disappears. The solution is cooled to arrest the action of acid on aluminium, 
which might otherwise give rise to mechanical loss on the filter, and is filtered 
through a 12.5 cm. filter, which is washed nine times. The filtrate is diluted to 
about 1,600 c.c., and a further 6 C.C. of hydrochloric acid is added to it. About 
125 C.C. of 5 per cent. barium chloride solution is added without stirring, and at  a, 
rate not exceeding 5 C.C. per minute. The paper includes description of an appliance 
for effecting this without attention. When all the barium chloride has run in, the 
contents of the beaker are stirred, and then allowed to stand for not less than two 
hours. The liquid is decanted through a 35 C.C. Gooch filter with a moderately thick 
asbestos mat, and the precipitate is transferred to the filter and washed six times 
with cold water. The crucible is then dried and heated for half an hour with the full 
flame of a Bunsen burner (or in an electric oven at  870" C.). The weight of the 
precipitate multiplied by ten gives the percentage of sulphur in the sample. Test 
analyses show that the method gives results of the accuracy stated, and that it is 
unaffected by the presence of such amounts of lead, copper, zinc, arsenic, lime, 
and silica, as may occur in pyrites. 

The results are accurate to within 0.05 per cent. 

G. C. J. 
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